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Abstract 



PURPOSE:To increase the second harmonic wave generatability for an optical bistable element, etc., by 
forming the specific nonlinear org. material consisting of the salt formed by bringing alpha-cyanocarboxylic 
acid having conjugated double bonds and optically active amine into reaction. 
CONSTITUTION:The nonlinear material which consists of the salt formed by bringing the alpha- 
cyanocarboxylic acid having the conjugated double bonds and optically active amine into reaction and is 
expressed by formula I. In the formu la, R<1> denotes -H or -CH3; n denotes 0, 1, 2 integer; A denotes 
Z<1>-Ar-, formula II. Ar denotes 6 to 14C arom. group; Z<1> denotes H-; R<5> denotes R<6>N- t R<7>0~, 
R<8>S-, NC-, etc. At least one of Z<2> Z<3>, Z<4> denotes -H; the balance respectively independently 
denote the groups combined to R<16>0-, R<17>R<18>N-, R<19>S-, 02N-. Z<5> denotes H-, 1 to 8C alkyl 
group, 02N-, R<21>0-, R<22>S-, etc. R<21> to R<24> denote H- or 1 to 10C hydrocarbon group. 
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y^i/'xyB, 2 - i>7/ - 5 - (p-^/^f* 
/U75/7xX/l,) -2,4 -^y^'xyB. 2 
-i>7/-5- (P-75 ;7xi/H -2,4 - 
^y^'xyfi, SUf^ithco^ m-, o-a® 

2-J/7/-5 - ( P -^fM^^7x-/H 
-2,4 y'x>-H. 2 - £/7/ - 5 - (p 

-xf/ut^y7x-;i/) -2.4 -^^xxv 

K> 2-i>77-5- ( P -TO tr/U:**iV7 x 
x/U) -2.4 -^>-:?iv'x;/BL 2-S/T/-5 
- (p-^W^7x-/H -2,4 
iV'xyK. &XS*tlt><0* m-. o-a&t^gfr. 
2-i/7/-5 - (p->W?T7x^) - 
2,4 -^y^yXyB, 2-S/7-/-5- <p- 

xf;i/f?T7x-/V) -2,4 -^y?xxyK, 



-i/'xf/UTS H 7x-/H -2.4 -^y^'x 
>-K. 2-i>7y-5 - ( P -i>'rnt:;U7$ K 

7x-/i/) -2,4 -^y^'xyfi, 2-i>7y 

-5- (p-y/f;U7SP7xX/l/) -2,4 - 
A^y^xyB, 2-rV7> / -5- (p-*/* 
f-/W7 S H7x-/H -2.4 -<^V5 V^-V®.. 

(p-75H7x-/H -2.4 

-^y^i/'xyis. atz-tft^o. m- , o-a 

2-£/7/-5- (p-7tWS^7x-/H 
-2.4 -'O'^^xyfi, 2 -iv7^ - 5 - (p 
-7nM-/l/7S/7x-/H -2.4 
•/'xyB, fttf-tfifctfK m - . o-a&i$Sft* 
2 -t/T J~ 5 - (p-^Wx-/H -2.4 

-^y^'xyfi, 2-i>ry-5- ( p -x* 

/U7x-/U) -2.4 -^y^iV'xy». 2-^7 
y - 5 - (p-7n^l/7xX/H -2.4 - ^> 
? iv'xviS. 2 - £/7/ - 5 - (p-/f/l'7x 

x/w) -2.4 -^y^'xyK, ai/^ii^o. 

m - . o -Biftlfc^te* 



-184- 



T%bZtiZ>H®y x -IV 2-^7*7-2,4- 

2 - isT J - 7 - y x -/U- 2. 4. 6 h 'J 

xygg. 2-y7;-7 - (p--/^f;U75/ 
7 x -7U ) -2.4.6 -'sT? XVBL 2-y 
77-7- ( p - ^'If/l/rS y 7 x -/U ) -2. 
4.6 -^7*? MJX^K. 2-^7*7-7- (p 

-i^rot/urs ;7i;jw -2.4,6 -^~r? 

M/xvK. 2-^77-7- (p-^7*f-^T 
5/7i-;H -2.4.6 -^T9 Y >J X>gg. 2 
-x7/-7- (p-t/^f^Ts/?!-^) 
-2.4.6 -\7?> l JlVi. S.y^fL^><0, m 

2-isTS - 7 - (p-^W^7i^H 
-2,4.6 -^^MJiyK. 1-i/T J -1 - 
( p -X?-/U;fr*^7x->U) -2.4.6 -^7 9 
h'jxys. 2-i/T S - 7 - ( p - 
=*^7xx/u) -2.4.6 -^^h'JiyK. 2 
-^r/-7- (p-/fWJfy7i-;H - 
2.4,6 -\7^b'JlVl, Rlf*1Xt><r>^ m - . 



^nn* 2-251 425 (9) 

2 - >T V - 7 - (p-^frt/f^7i-;U - 
2.4.6 -^7? h V X Vfi£, 2-y7/-7- 
(p-lf*f^7i-JW -2.4.6 -'sT^b 

■Jxyia. 2-x7/-7 - ( p -rotr/uf-^- 

7x-/U) -2.4,6 -'sT* ?- 'J X^KL 2-^ 
7 J -7- ( P -7?-/Uf-;t 7xX/W -2.4,6 
-^.T:? MJX>-&. ZttZ-tft^O. m- . o - 

1-1,7 J - 7 - (p-y7/7i-/H -2.4. 

6 -^r^h'jxvir. atffiinm-. o-a 

1 - i/T J - 7 - X^-iV^^isijfrX-iV 

7 x — /I- ) -2.4.6 -\7^ b i/xvifc. 2 - i" 
7 J -.1 - (p-lWJfi/*A'^7xi 
/U) -2.4.6 -^T^hUXViS. 2-y7/- 
7- (p-7ntWJfy*/^-;l,7i-/l/) 
-2.4.6 ^7^h'JiyS, 2-y7/-7- 
(p-7fWJfy*Wz;k7i-;W -2.4, 
6 -^T* MJx^K. &tf*fi.t>«D. m-. o 



2-^T/-7- (p-7-fefy^#y7xi^) 
-2.4.6 -\7^h'jzyj!! > 2-y7/-7- 
( P -7nt^z^ify7i-/l/) -2.4.6 - 
^7? h 'jxygL 2-y7y-7 - (p-7^ 
7 4 /W^-df i^7 x-/W) -2,4.6 -^T9 h!ll 

^bl &v-e^^<o, m-. o-aai^^fr. 2 

->-77- 7 - ( p - f-/U7 5 H 7 x x/U ) 
-2.4,6 -^r^hUx^K. 2-y7/-7- 

( P -y'xfrt/7 5 H7xx/U) -2.4.6 -**T 
^h'Jl^B. 2-y7/-7 - ( P -y'7nK 
/KS F7i^;H -2.4.6 - <s.T 9 MJx^BL 
2-x77-7- ( P -y'7f^7 5 H7i^) 
-2.4.6 -^7? MJiyR, 2-y7y-7- 

( P -t/.X-frt'TS h*7xX/U) -2.4.6 
r^MJXVK. 2-y7;-7 - (p-^/I 
■f/WT 5 H 7 xX/U) -2. 4. 6 ^7^ MJiy 

2-y7/-7 - ( p - X b o 7 x X/U ) -2.4. 
6 -^T^hUxyKs &lf*h.cr)Tn-, o-a 



2-->7 S -7 ~ (p-^f*7iUH -2,4. 
6 -\7? h'J X>$L 2-y7;-7 - ( p - 
lf*7i-/U -2.4.6 ^7^ h 'J XVgg, 
2-y7y-7 - (p-7Dt;|/7i-;H -2. 
4.6 -\7^ b 'JxygS, *;h.*><0. m - . 

T^?Jl57i-/H!8J 2,4.6 -\7^ b 'J 
x><Ki8gft 

HtStf* LV^Sfc LT. ( I ) tip 

Z l 

[ Z' \r- (CH = CH*o- a CH=C -CO-] 
Z 4 CN 

— < I ) 

Ar«^^|$6~14<7)7f#^Sta^L. 
Z 1 , Z' . Z* fc fc 1 Hti-HfciSL. 
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R ,6 0-, R l7 R l8 N-. R ,9 S-. 0 2 N-J: 

fc UT. 3- (3.4 -y^^7i-/H -2 
-yTyro^/Sl. 3- (3.4 

xx/h 3- (3.4 - 

y7Dt^^^y7x-^) - i -yryro^ 

yffi. 3- (2.4 h^7x-/H -2- 

^ryrn^yK. 3- (2.4 -y'xf^7x 

x/u) -2-^7/ra^yBL 3- (2.4 

7ub'W^y7 xx/u) - 2 - i/7 yro^V 
SL 3- (3.4 -y^f;Uf*7x^/H -2- 

yr;ra / <>'8> i - (3.4 ->?xf/i/f*7 

x-/H - 2- y7/rD^y», 3- (3.4 - 

SL 3- (2.4 -y^f/W7x-/H -2- 
i/T/ra^^, 3- (2.4 -y'xf/^^fi/ 
7x-iW - 2 -5^7 -/TU'O'BL 3- (2.4 



4 -^y^'xyB, 5- (3.4 -y^f-iu** 

7x^./H - 2 -y7; -2.4 -^y^'X^B, 
5- (3.4 -i/'XfW7x-;H - 2- y7 
7-2.4 -^y^yxyK, 5- (3.4 -i/'7o 
tT/l/f-;*? xX;U) - 2- y7;-2J - ^ y 9 
:x'xy& % 5- (2.4 -i/^f/^t7xX/H 
- 2 - >77 -2. 4 -^y^xy» % 5- (2. 

4 -yXf/l,ft7xX/H - 2- y7/-2J 
-^y^S/'xygu 5- (2.4 -i/7ntW 
7x-;H - 2- y7y-2,4 -^y^'xyK, 
5- (3.4 -yXha7x-/H - 2 - 5/77 - 
2.4 -^y^'xyK, 5- (2.4 -y-ho7 
x x/u ) - 2 -£/77 -2. 4 -^y^y'xyS, 

7- (3.4 -y7f*y7x-;W -2-5/7V 
-2.4.6 -MtMlxyB, 7- (3.4 - 5/'x 
h*i/7xi/H - 2 - i/7^ -2,4, 6 
I'jxyffi, 7- (3.4 -y7Pt/W^7x 
x/U) - 2- y7/-2,4J - a,*-*m* y x yfiL 
7- (2.4 -;>7f/l/f^7xi/H -2-5/T 
7-2.4.6 -Mthyxyfi, 7- (2.4 - 5* 



«IS8T2-254425 (10) 
yBL 3- (3.4 -y>f/l/75y7xX/H - 

2- y7;7D^yjS, 3- (3.4 -y'Xf/W7 
$y7x-/U) - 2- y7/-l-7D^yK; 

3 - (3.4 - y7Pt:^7S/7xx;H - 2 - 
y7y7o^yS, 3- (2.4 - y^f/P7x- 
/U) - 2- i/7y7P^yS{, 3- (2.4 - S/*x 
f;l/75/7x-/V) - 2-zsT S7w<yt$l^ 

3- (2.4 -y7Dt/V75;7xX;H -2- 
y7;7D^yK, 3- (3.4 -y-hD7x- 
/U) - 2- y7;7n^y8, 3- (2,4 -i/*x 
hD7 xX/U) - 2 - i/7y7n^>K, 5- 
(3.4 -£/* h^7x-/H -2-^77-2, 

4 -^y^yXXK, 5- (3.4 -yXF^y7 
x X/L) -2-5/77-2,4 -^y^yXyK, 

y7/-2.< -^y ^ y'xyiS, 5- (2.4 - 2/ 
^f;i/f^7i-;H - 2 - 5^7 7 - 2, 4 -*<y 
* yX>S, 5- (2.4 - y'Xf/l/f^7xX/H 
- 2 - y7/~2, 4 -^y^yXyK, 5 - (2. 
4 -y7neW7x-/H - 2 - x77 - 2, 



Xf/I^f^7xx/H - 2 - 5/77 - 2. 4, 6 
^th'JxyK, 7- (2.4 -y'7P^f*7 
*x/U) -2-5/77-2.4,6 -Mth'Jxy 
tt. 7- (3.4 -x*^rt^;*:7xX/iO -2- 
5/77-2,4.6 -^th^xyB, 7- (3.4 
-y'xf;W7x-;H -2-5/77-2.4.6 
-^^h'Jxyg, 6- (3.4 -5/'TntT/Uf- 
^7xX/W-2-y7;-2,U b U 

xyfiJK 7- (2,4 -y>f^f*7xx;l.) - 
2-y7y-2J,fi -^*1M* yxy». 7 - 

(2,4 -y'Xfy>f*7xX;K - 2- y77- 
2,4.6 ^^th'JxyiJ, 7- (2.4 -5/'Ta 
t/Pf^7xX/H - 2-y7/-2,4J 
Ifh'JxyB, 6- (3.4 -yXhQ7xi/H 
- 2-5/77-2,4.6 -^df^b yxyS, 7- 

(2.4 - y-hn7xI/H - 2 - 5/77 -2. 4. 
6 -^^r^hUxygft^^^Jf^Clh^T'^S* 
fflOffiL^ftSfc (IV) 
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Z' 

[ ^O-Ar- { CH = CH>o-. 1 CH=C - CO* ••• (IV) 
CH 2 -0 in 

uCtZ 1 {±H-i£ttC, ~C , OT/U-^r/U 
®t LX. 

3- (3,4 -y*^/^fl'y7i;/U -2- 
i'7;7Q^>'B! > 2-y7y-5 - (3.4 - / 

X^isXI-uyy -2.4 -^>-? /'xy 

B, 2-*sTJ -1 - (H -iS**isX + Uy 
7i-;H -2.4.6 -^r^h'jxygs. 3- 

(3.4 -y^-^f y^f l/y-6-rot^7iC 
lH ^--/r/rrpe^l, 2-i/7/-5 

- (3. 4 -m^fl'>'- 6 -70W7i 
-IV) -2.4 -^y^'I^i. 2 ->77 - 7 

- (3.4 -i/'t*y>fU^-6-7nt^7i 
—/v ) -2.4.6 -\r; h y xygL f^t^n 
7 -4 /yfS&tt 5r S £ fc *»T ft & . 



15 15U ¥2-254425 (11) 

[R 2 - (CR 1 =CH-)-o~ 2 CH = C- CO-] 

C N 
... ( V ) 

ZZX. R ' liH - i*r42C H , R 1 {* 
C ~C , a <07/y*/y£$:^-f . 

3-7i^-2-y777D\yB. 3- (n 
-7n tiH - 2 - /T 7 7D'^B 1 3- (X 
- 2 - isT 7 7Q^y|8. 3- (>f-/U) 
- 2 -•/777D'</ig[ l 3 - ( n - - . 

2 -/7 yra^viK. 3 - (n--s>f-/l/) - 
2--/7/rn^ySX-afc?n6 3 -7/y*/l- 
1» 2-y7y7n^y8S|llft 
2-y77-5->f;k-2J -'O'Jyiyg!. 
2->77-5 - ( n -To tT/y ) -2,4 - 
^'1/8. 2-X77-5 - (n -T'f-zU) - 



2.4 -^yl^B. 2-i/77-5 - (n- 
"iiyf-Zy) -2.4 -^/^yli'K. 2->TS 
- 5 - ( n-A.*Wl<) -2,4 -^^^y'lyB, 
2 - is 7 J - 5 - ( n -^T-f-fo ) -2.4 - ^> 

* 'Jx.*mx-$kbZ1xh 5 -rn>*/v&m 2.4 
-^y-zxyKISgflc 

2-^77-5 4 - ^ If/XVfiSL 

2-^77-5 - (n-TDDH -2.4 -^4f 
ty'X/B> 2 - U7 y ~ 5 - ( n - :7>/H - 
2.4 -^tJ-yXViL 2-i/77-5 - ( n - 
^>-*/y) -2.4 -'s^-tt-yxvlfc. 2-/77 
-5 - (n-^WH -2.4 -NJffy'iyB. 
2-y77-5 - (n-\7f-/k) -2.4 - 'sdf 
*t : Jx.>W>X'$ibii1\h 5 -TJV^frWm 2.4 
-^dfif^'xvKIS^* 

2-/77-7 - (y<-f/y) -2.4.6 -**T9 J- 
vIVffi, 2-y77-7 - (n-7ot;H - 
2.4.6 -\7?h'JiyB. 2-y77-7- 
(n-y-f/y) -2.4.6 --sr^ h y X>S8. 2 
-/77- 7 - (n-^yf/H -2,4.6 —**7 



*MJxyffiL 2-y77-7 - (n-'sJfWy) 
-2.4.6 -\7^ h 'J XVBt. 2-y77-7- 
( n ) -2.4,6 -\7^ h'JlxBT' 
**>SttS 7 -7/y*/l>a& 2.4.6 -^T^h 
'Jx>BW 

2-y77-5- (7.f/H - 7- (>f-;U) - 
2.4.6 -^T* h yx^K % 2-i/77-5- 

(^f-/y) -7- ( n-7Dt;u) -2,4,6 
^h'Jl/B, 2-/77-5- (>f-/y) - 
7- (n-7f/K -2.4.6 -\7^h'JxyB. 
2-y77-5 - ( 7 f-;y ) - 7- (n-'O-f- 
/y) -2.4.6 -'ST^h'JxyR, 2-y77- 
5- (>f-/y) - 7- ( -2,4.6 
"V^ h 'J I/B, 2-y77-5- (^f/H 
-7- ( n-'sTf-yU) -2.4.6 -^Ty* h'JX 
>MT«iySil& 7 -r/y*/yam. 5-Xf-;U 
-2.4.6 ^7^h'JI/BM». 
2-^77-7 - (^-f-yy) -2.4,6 -^^^h 
'JXVB. 2-y77-7 - (n-raf/y) - 
2". 4. 6 ? h 'J X^K. 2-/77-7- 
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(n-;/*/U> -2.4.6 --*99 V yxy&. 2 
- (n-^yf-ZU) -2,4,6 - :* ? 

-2.4,6 -tf^hyxyB, 2-vT/-7- 
(n-'sTf-rt') -2,4.6 -^^^h'JX^SJt 
a^$tl^> 7 -T;U^r^a^ 2.4.6 - * ? * h 
y xyKsS£«ct$$:SMf fctfT* * . 
S'J<Dff * Lv*ffi«i: UT. -*R5t ( VI ) Tl£;b 

C -C 

[ (Z 5 ) o~s-|- -j- (CH = CH *o~ a CH=C - CO}- 
C C CN 



::tz 5 H-. Ci -c. cor;u^/ua. 

O2N-. R 21 0-. R 22 S-, NC-, fc£V% 
ttR 23 R 2 *N -<0— a^r^-r • R 2, *>£R a4 Ji 
H-. afcteCi loCO^^Tjc^SSr^-f . 
Xtf-S-. - O - , >NR 28 0-1J:SL, 



. ft ia¥2-254425 (1Z) 

:^J:3^^fQitt«S (VI) 
3- (3-fx-/H - 

3- - 2 - i^T y Ta^ym. 

3- (3-trny/u) - 2 - ^ry ra^ygL 
3- (3-7D/K - 2 - i/r/ra^ys, 3 

- (2-7'jiW - 2->ryrn^y&. 3- 
(2-^Kl)/M - 2 - ^7 y rn^yK. 3 

- - 2 - yryro^ysi, 

3- (N-y^/U 3-tP'J/H - 2- y7/ 
Tn^yiii, 3- (N-->f/P 2-to'J/H 
-2-yryro^y», 3- (N-xf;u 3 
-trail ao - 2- i/ryra^ys, 3- (n 
-xf/P 2-taU/U) - 2- yryro^y 
ft, 3- (N-r-^/U 3 -tray AO -2-> 
TSTw<y®. 3- (N-^^;u 2-tD'j 
ao - 2 - yryrn^ys, 3- (5--fp 
2-7'j/u) - 2- i/ryrn^ySi. 3- 



( 5 -X b a 3-7'JAO - 2->7;tq^ 
y&, 3- (5--ha 2-f-xxAO -2- 
yryro^yK, 3- (5--fa 3-f-x 

-AO - 2-isT S7U*<>®^ 3- (5~?o 
o 3-OK!)/V) - 2 -i/7>TD^yBl¥ 
*>3- ( 's.f- a S& 2-isTS 

7o^y&$. 

2-y7/-5 - ( 3 -fX-/H -2.4 ~^y 
* i^xyiS. 2-y7>/-5 - ( 2 -fxx/H 

-2.4 -^y^xy». 2-s^ry-5- (2 
-toy AO -2.4 -^y^'xyu, 2 -i/T 
y-5- (3-tp'j/H -2.4 -^y?/iy 

BL 2-X7/-5- (2-7'J/H -2.4 
y^x'xyK, 2-yty-5 - (3»7'J/H 
-2.4 -^y^^'xygS. 2-i/7/-5 - (2 

--{yF»j/i/) -2.4 -^y^i/'xyiJ, 2 - x 
7 y - 5 - ( 3 - -f y H u ;w ) -2.4 - ^ y ? 
iyB, 2-^ry-5- (N-yf-;i/ 3- tr 
oynO -2.4 ^y^y'xys, 2-^7/- 
5 - ( n - y ?- a- 2-troU/i/) - 2, 4 - ^ y 



?y'xy8, 2-^7^-5 - (N-X^/V 3 
-tfny/lO -2.4 -^y^y'xyffi; 2-isT 
y-5- (N-xf/l^ 2-ea'J/H -2.4 - 

^y^'iyg, 2-£>ry-5- (N-r-f-A- 
3 -troy no -2.4 -^y?^xyg(, 2- 
^ry-5- (N-^f/U 2-ta'J/H -2. 
4 -^y^i^xyS, 2-y7/-5 - ( 5 -X 

bo 2-7 yno -2,4 -^y^'xyEL 2 
-i/7;-5 - (5-xha 3~7»JiH -2. 

4 -^y^'xyg, 2-->ry-5 - ( 5 

ha 2-fxz/H -2.4 -^y^^xyfju 
2-y7/-5 - (5-xha 3-fl«/H 
-2.4 -^y^'xySL 2-y7y-5 - (5 
-7 a a 3 --f y PJ/l^) -2.4 -^y^^'x 
yK?05 - (^raS^^SPH) am 2.4 
-^y^yxygPfft. 
2-^ry-7- (3-fxi/n -2.4.6 
r^h'jxyl 2-->ry-7- (2-fx- 

AO -2.4.6 -^T* h y xy&. 2-isT S - 

7 - ( 3 - to y ao -2. 4. 6 -^r* h y xy 



-188- 



K. 2-/7/-7 - ( 2-tn'J/H -2.4.6 
-\7? h 'J X y IS . 2-y7/-7 - (3-7 
UJU) -2.4.6 -^7 9 b 'JxyBL 2-^7^ 
- 7 - ( 2-7 1>/W) -2.4.6 -^77 
m. 2 - x7; - 7 - ( 3-4 ^K!)/H -2. 4. 

6 -^79 b 'J xy&, 2--/7Z-7 - (2- 
4 yH'J/U) -2.4.6 -^7? MJXVK. 
2-i/T J -1 - ( N - > 3-tP'J/H 

-2.4.6 -^r^b'jxygs, 2-yr/- 7 - 
(N-^f-A- 2-tn -2.4.6 -'sr^ 
h'J XVB. 2 - /7; - 7 - ( N -Xf;l/ 3 
-toy/lO - 2.4.6 - ^79 b V x.>t!t , 2- 
~s7 J — 7 — ( N - xf 2 - tra U/P) -2. 
4.6 -N/n'JXVffi^ 2-i/7/-7 - (N 
-7f-/U 3-ta'J;U) -2.4.6 -^79 b 'J 
xyiS. 2-y7/-7 - (N-7f-;W 2-t 
a'J;W) -2.4.6 -^^h'Jl^I. 2-^7 

7 - 7 - (5--hn 2 - 7 U/U) - 2. 4. 6 - 

MJXXK. 2-^77-7 - ( 5 h 
o 3 -7 'J/M -2. 4. 6 -^.79 b yxy&. 



y» l-7iif>-2-7S77Dy<>' > 
y 

; tf)7 S {.<Ofitt S H G»3ti6* f *'^: 0 

X. 9JU-7U-D kSl-t &T 
LT«i» 2-75 7-1 — 7 9 y — A* . 1-75 
7-2-7DK/-/K 2-75/-1 -7a^ 
7-;K 2-757-1- ( p -xho7xxnO 
-1.3 -rnKyy^-^. 2-^^7 5; 

- l - 7 x i i -r o/ty 

1 — ( N , N-j/'^f/U7 5 7 ) - 1 - 7 
ix;l<-70i;/l'7 5 ytfbb. 
;«75 y8*4fl*tt. s HG?S3fcije#ifcS8 

« <t<o j: o Kcmm wmm t & «■ t < a t * * . 

$30/^-7 (B-JJ K.Ja-*-6^v£ttT5> 
t LT<i. ft^vSttfra -7 5 78L *fc{±. 3t 
<?i?Sft£a -7 5 7St*>&3flc*<»jS4;:8tfilS . 
KT5 7Ktt. Jt^vStt-Cfttttf. L-«cTt>D 



IS Ii3¥ 2-254425 (13) 
2-^7 7- 7- (5-xha 2-fX-yH 
-2.4.6 -*^79 b V X.>®, 2-^77-7- 
(5--ha 3 - f-xx/l, ) - 2. 4. 6 -^7 9 
M/xyfil. 2-y7;-7 - (5-?dd 3 
-Js-bVlU) -2.4.6 -^7-* 1- U xy|£5?T 

a^^fxs7- e^og-^sssn am-2. 
4.6 -^r? h vx.>mnmft*<m-r f,nj. 

*>*»S«-a#/l'*>'Bi://W-7- (A-D-IA-5) 
fi*S-&<offi2<o<aaii. h ?y7,«c£*o-cv*& 

*%BH4Cfettl» Bt LT«. -OH • ft^vStt 
75yfiiStt^)A { 5tfWtfli - . 

rcr*?Stt7 5>'StLTIi > E1T0 3-5 

7>\,-7\%-\\ fcH-r*#3SvStt7 5 ^ t LT 
12. l-7iX;Hf^r5y, 1-C- + 7-2: 
7U7 5 V , l-7x-/U-2 - ^f;UXf/U75 



*&BJ!fcffiV^*l.*a-7 5 7i&S8i]lftti. * 

1 *»*2O*T0>*Hl:* 

3^X7. r/U2SL ifc{iM^ai*»4»20i-c<o^-(b 

jJcSttOlfi*. ^7c(i2|R7 5 HS-Cft&^lfc^ia 
Ktt7 5 7 8tli. ^^^yiSS 

£#34 LV*. IIItt7 5/8T-li, ±ie 

fttft;fr/l/tfyBUSi£L3 5757S*t. 

^<0-SB*<7 5 KS, •< 
5HS. VU9 >mx-&&atr.XUX i>frtto% 
V^. 4fc. a-75 7Kti, #?l*JT-iiffi1-S£ 

*S£tt7 5 7K*>ig£WU 
FWSOtSH. fiSfe07 5 7SS^)SiBlStW 

*>*>6 7 5yBMB-l> ~(B-3) tt. v^ftiiS 
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tt- (CHi >, CQ 1 Q* Q ' (CC1T-PI4 0 
±)t»ilT*0. Q' . Q 1 . Q' li*^^ 1 ). 

-h. c, —c, onv* 7i-^i. + 

-OH. -CHiOH, -COOR", 
-CNR»R", ( R"~R"Ji- H , jfcJtli 

ci -c (nmitfcmmt^-t > > : 

*4V*tt-CQ 4 Q ' Q* T. Q 4 &t/Q' »± 



33 181 ¥2-254425 (14) 
Q 1 , Q J , Q ' km— CQ* (1- (CH> 3- 

£> & Z t 2r >K"^. 
A»a>&-«t5tY(i. WTOJ: 3 IC4-llic4-(t6 

IP*., p = 0<7)*3£-cOa - ^ = vmm-fo 

mx-hn, frfrz a 5rt-af»'rM;n tar 

S>-i:UT»i. l-^f^rot/l-TS^. 1 - 

1- ^f/K^f/l/rSy, l-7x-/Hf/l' 
75^, 1 - ( a -t7f/k) If/UTJ >V 1 
- ( t Kn*j/^f/K Tot/U7S 3?<0J: 
3*l"fc£«j£flaj^-f*>,r fc*<T-S S. 

2- (a-t7f)H rat/kTSy. 2-b H 
ZttfX'Zh. 



If/H^f ^OTM /l/X^f/l'. o-75 
/ SST 5 b'. a - 7 $ S ?&T — V K. fc&Hli. 

i i:* { £-^T-ftl> . 2tST5ya-rsySS?i: L 

fi&OSf* U>-/RstYfc LT. 
fCH, 3-,~« wattft^?!)i UT, L-ray 
«fc 3 J 5r#¥iSfc8H*2«T 5 V 

;<o.t izmmftmis.iz'mxii. mk? 



;Nay>-ft*SJtfc J: a^* i/ii>t] 

)\,if.~>A 5 HX-«^SftS <t 3&HK*8>Jfc:J:&# 
;^>Kk75y4'f.^RjS, rt/UtfV&^-B 
p - — h o 7 x — /l/xxf-H-tf) i 3 t£vS14.x*f- 

-2.4 ^xyjjSd) 
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2.55s <r>-fcmt-r \~ w J.*<r>m mi7ki§fgicx 
7 J BtB> -f;l/5. 97s SrjDi. JSfcJJHfTKip- 
f/U7 5 / -/yft 4 /UT/I/t t K9. 55s J: 

iniTBsrfcjajftu. 4o«ia«ff * . r 

J5ftT». 12N*>ffitt50mifc|niTII** HftT 

LSWW6. 38s BJ£218 -219 -C. tc3? 

4i-*f ffiC 68. 40 X. H5.88%. Nil. 30 %X'h *) . 
ft»ffiC69.63 X. H 5. 84% . Nil. 56 %fc&V> 
-StSriSLfc. ftM-aa*"*? h/U : 2216cn-'C 
CNS. 1 673e«-»tC 00 HI. 1 61 5. 1 586. 

££i2£>£. NMRX'CnKli. 3. 08pp« C 
pff-/USfcJ:&«lJR. '6. 80, 7. 60pm IcC'f-tfV 

Anax li„ 4 4 0 od T&ofc. 

2-^7/-3 - (4-y^f^7;/7x-)t-) 
- 2 -TP^.ygg(2) gP-£j£ 



2.4 g ^xy|B(3) 

M#S>)h.S (J. Aoer. Chea. Soc.JJL 3209 
(1956)I2K<0**t^8l) p b i^V^A 
7/Wrt K ( 34^45. 5X:) 16.2s Mtffc. 
■fh «J ">.M.ll. RVl'TSmax+fi'U. 3s S: 
ft^X. OrtfLmU) k&<niH : &X-£®.LtL. 

i^y-^^ossatj: ')jr^69%t^/S 

240 -Cffymfitelkt:®*:. 7c38#«rffiC68. 11 %. 
H4.8l%, N 6. 10%t f? , itJJ:{SC68. 10 %. 
H 4. 85%. N6. ll%tftV>-a«r^Lfe. NMR 
X^Mt-fclJ. 3.83ppa 7.02- 
7.64ppd ftifiC/7'l/»/ KO^y^^ai. 7.09. 
7. 59. 8. 06pp» £-CH = fcg-3<e-:?£:I2tf> 

2-y7/-3 - (3.4 - > U y y:** -> 7 x 
3. 4 - (^tuyj/'^j/) 'CyfT/l'fb H 



75 13 ¥ 2-254425 (15) 

13. 77s<7>*&{fc-f- b f ? AO 400 ml7k?8Sfc-> 
7y»BM -?-;M4. 80s£?§ft?$-e*:8t. S8l#ffl 

34. OlsSrflD*. . x^y-/U200 mi J-fln*. T «3— i$ 

at-ra. s?sjt. 511$ rami* 1231 

> ? / -/U/x* y -/uSS-STfSfcft* 2 01* 
9>gL13. 51sOl+«JiSfl$ri#^. NMRX^n 
/l/fcii. 3.08ppd kl^f-^S. 6. 84-6. 82ppa . 
&I/7. 93— 7. 95ppa fc-f-tL-ftl^yu »/ btfXV 
■tf^S. 8.25ppo C-CH = CS^< h" — ? £12 

IR¥37%. 84^226 -228 *C. 7Cl!t#ff<l 
C 66. 82 %. H 5. 56% . N12.76 %fc&0. It£ 
&C66.14 %. H5.60%.. N 12. 96 %i:^^-SC 
£^L£. X? y— /Hp<7)A max . 399aa T'A 

2-y/y-5 - X/U ) - 



30. 32sS:H.20sO*BHfc-7 v b V V J> k is T S &® 
yf-^33. 75s5rt-0*<8SEHani. 95t:T16^(BJ 

C<OHft£. x^y-/UJrfflv»TS^flL. St 

61.01 %. H 3. 21%. N6.37%Tfc9. ItffffiC 
60. 83 %. H3.26%. N 6. 45% t S^-Scti* L 
fc. 

HS^BttX'*^ h/Hi. Jft»2224cffl-»C-C N 
<0. 1677cB-'fc-COO-<0. 157 5cn"». 1293 

b;ut»i. -CHi - (6. 19pp« j). -c h 
= (8.22ppb s). <> J iymVimr}< -H (7.12. 
7.63. 7. 68ppn)A<Ka8$flJt. 

2-y7/-3 - (3.4 -yn^ry7i-;H 
- 2 -^oo^.yBg(5) <0-£-j£ 
9.19s h 'J »7 AO150 rol^vSSEfc^ 
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h*'X>VTJl>-f t H. 2 5. 38«5riDxT 

12N<OJSK50mltc:3!ioiTSI«c5-|HliR-ti . c 

%19.84«$-f#£. »jS206. 7c«»«f« 
C 61. 94 %. H4.78%. N 6. 04%T*> 0 . ff-gfl 
C 61. 79 % . H4.76%. N 6. 01% t & V>-& £ ^ 

ffc 7 Ml/ : 2221cb-'1cC Ni. 1716 

tr'KCOOHI, 1596. 1573. 1 512cb" l liZK y 

MRX^?h;H:li, 3. 97—4. OIppb £.Xf-/|/£ 
fci&©JR. 7. 00. 7. 55. 7. 88pj>o tC^-tfV-S 
KS-?< A B XKifiJR £ x * y -/t>4><0 
A flax »i % 353bb Tt>->t:. 

2-isT J -3 - (2.4 -y-hQ7xX/U) - 



If tSl 2-254425 (16) 
3.4 -is* >"<yy 7/U-f t WfttoOlz. 
2. 4 - : J- haO-ST^rt K£Jfln&fil*Mi. 
£-fi£0J5 t * o£< 2- (2.4 

o 7 x -/U ) - 1 -isT J - 1 - ro^vSS(6) 
at^210 "CT, 7c£#tfrfiiC46.00 %. 
HI. 98%. N16.03 ItSfflC 46. 53 X. 

HI, 92%. N15.97 % t £ H-S £ jj* L £ . 

2-y7/- 5-(i.< b Jr^7x-/U) 

-2.4 -l>9&x.>Win) go^-Bg 

3.4 -'J* h*i/'C>"y7;l,ft F 
>£4tl3 >fc RE 3 tfT 2- (3.4 

^ h * ^7 x -/U) - 1 - * /U 

t-i^fclfC, 4- (3.4 -^FJfy7i^) 

-i-vry-i.3 -^v^i/'x>-B?n) 

JK£190 •€£-*#*:. 7Ci?l#$rflC 64. 00 %. 
H 5. 15%. N5.62%t-J>0. ttSffi C 64. 85 %. 
H5.06%„ N5.40%fcfin-gc£^L*:. 



£l£0l]8-~ 1 4 

II) ~(l4)£-£/£Ljt. 
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flfiiH* 2-254425 (17) 



a i mmmm>$& 







oi m 




Si jS 


Aaax 








(JS&. **. aSFiPoood /C : Calcd) 


(1C) 


{on} 


8 


P 


-NO* -C*H*-CH=C (CN) COOH 


P 54.91 1 93 1180/C S5.05 1 75 12.84 


208 


302 


9 


p 


-CHs -0-C*H4-CH = C (CN) COOH 


P 65.10 4.64 6.71/C 65.02 4. 96 6.89 


229 


320 


10 


H 


-C*H4-CH = C (CN) COOH 


P 69. 58 4.36 8.03/C 69.35 4. 08 8. 09 


210 


295 


11 


C 


6 H a -CH=CH-CH=C (CN) COOH 


P 71 50 4.60 7.01/C 71 34 4. 56 7. 04 


212 


320 


12 


C 


♦H,-CH=CH-CH=CH-CH=C (CN) COOH 


P 74. 75 4. 88 6. 35/C 74. 64 4. 93 6. 22 


238 


360 


13 


m 


-CHs -0-C.H4-CH=C (CN) COOH 


P 70. 69 6.67 1137/C 71.18 6.88 11 46 


166 


296 


14 


P 


-CioHai-O- C «H 4 -CH = C (CN) COOH 


P 73. 55 8.55 4. 15/C 73. 43 8. 53 4. 08 


82 





z&m 1 5 

YyVX, YyVX. Yy>X. J -1 

- ( n-^y^/U) -2.4,6 -*<79 h'JlX- 

hy>X, h y yx- 2, 4 -f^'it/P 
14.85t«r. 6.87i (0*Mth^A, Si/ 
l6.40*OS/7/#Bi;*'f/l'££tfl50 ml<0*?g?S 

St£98~102 -COgifiSrftfc. £*>«i**>5c*# 
rrfi«. C 70. 00 %. H7.75X. N 6. 27%T* 0 . 
tt*ftOC11.L9 X. H7.83%. N 6. 39%t ^ V> 
-StfrinLfc. #MBX'<^ MMi. »&2211 
tr't-CNO), 1609c«- , fC-COO-cO. 1561 
«-'. 996 cB-'|cftftftaaa6<I3ft6ft.*:. X. 
NMR^"\? -CH = CH- (6.25- 

7- 95ppm ) . MSiSCH, -. CH, -S<Olfi 
«* { 0.85-2.2pMfcI2rf)^*T.. ftjHIKfcltgtt 



1 6 

h5>X; hy>X 2-isTS - 5 - ( n --^ 

frttttJltftfe. JZXjMimt* C71.20 %. H 
8.90%. N6.17%T*'J. ft*ffi4>C70. 55 %. 
H8.67%. N6.33%fc Lfc . 

tts&m 1 7 

2-yT/-3- ( 2 -*xx;U) -1-7D^ 

17) 

46. lUJr-^tf 160 * >- 2-* 

/UjK^^T^rt K 40. 08«SrJD4.. 90 < CteT9P5 

L . #t 8i£234 ^C-CfcO. TC&tt 
flr<S»±. C 53. 63 H2.69% s N7.80%. 
S17. 70-%T-*9, ft3tflC53.61 %. H2.82%» 
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N7.82%. S17.89 % t ft H-gt £ ^ L . N M 
Rtli, 7. 34ppn . 8.02ppm , SU^. 1 7ppo \Z^r 
*y * >m<r>7n h > . 8. 55ppb Ci3tt07Qh 
^tHSELfc. X^V-yt^Aiaai li. 335nn X* 

i$f£.M 1 8 

2- i/T S - 3 - ( 3 - f-X-/l/ ) - 2-7Q« 

<2) Srfffc. Stj£2U 7c3t##r<Hi. C 
53. 73 %. H 2. 71%. N 7. 73%. S17.52 %X't> 
0. ft3i:fiiC53.61 %. H2.82%. N7.82%. S 
17.89 %b ftv^-Scfc^L*:. x*y-/m» 

Anal ti 307nn Tfto*:. 
-&t£M 1 9 

2-vry-3 - (2-^Q-/U) - 2-7Q^ 



?5rfl¥2-254425 (18) 

y >BH19)<7)-£fi£; 

isTSmm* f-/U36. 93«t*K^b-t- h 'J ^ A 
16. 94«Sr 7jc 260 mlC Jg M Z tz tk . tn-;l^ 2 
-^/U^^r^T/U-r t F 23. 80«?raSJn. 95"CT30 

213 -c^&flfcif*:. c<oa*<07c^ii-*f«|{i. 

C 59. 34 %. H3.82%. N17.26 %X'*>*). It* 
«SC 59. 25 %. H 3. 73%. N17.28 %fcftU-& 

2-y77-3 - (2-7 0 lb) - 2 - 

fc£j£KJS*frU. ft^ftU) S1jS219 
•C. .roE]flc<07C&#t*rffi(i:. C 59. 02 %. H 
2.95%. N8. 53%-CAO. itKlI C 58. 89 %. H 
3.10%. N8. 59%fc&v\-3c£*L7t. x^y- 
/PtfAoax « 330db X'fo^fc. 



%&.m2 1 

2-^77-5 - (2-7'J/U) -2.4 -^-V ? 
v'x^eg(21)<P£jig 

3- (2-7'J;U) 7? nU^. 7* £ffiV*£ 
HWJ. fcP)«fcKJ5S:ffVK 4fc-&» 

(5) dO-ft^!Bj<7)Mt^»±220 -CTfc 1 ). 

J — /t-cfAaax (i368Do T&^rt:. 

■&JSW12 2 

2--/7V-7 - (2-7'J;U) -2.4.6 ^7 

? h v ^ymni)(o^& . 

5 - (2-7'J/H -2-1/7 / -%A 
? j/'iyB (21) fr-^^W 3 T^Sftfc x = S 

fcur. -&ja<W2 i knmziX'Z&.LK. nm 

^23 



2-y77-3 - - 2-7D 

^/>-BH231<0-£li£ 

'fyf-A' 3 -jfr/Wtf* S'T^f't H21.34I. 
fc&fcThV ^.M. 47 j . i/7yBK>f;l' 
23. 46g2rfflV^T-&t£fif9 1 t PJ&OKfcSrff XX 
35 33. 5%T-85?5?fe7U-?ttgi l f| IK£ 
230 -C. -I <*> El ft OJc C 68. 33 %. 

H3.77%. N13.29 %X'f> 0 . BF&iiBC 67. 92 %. 
H3.80%. N13.20 % t ft £tp L£ . X? 

7 — /I'^'Aaax Ii378nn X~h~>1t. 

mm 

{®2i$mtiiftik%i&<r>mm) 

& 2&Wlft.<7>%ik<?)m&fc'?^X it . XT. • 7 

^"7" • TTfM H • 7<y?^ (J. Appl. 
Phn.l 39 &3798X ( 1968^fl) *£i2K£fi.T 

LT^o^. AMtSiKtUTIi. Nd: YAGU- 
1T ( 2KW/2HiA;W^) 0 1. 06*i OftJH £ ffiffl . ' ' 
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a =7 * * * tc 3E« u £ m * > r iv iz mws i . 

f^iPSrattS^^tc. -k /U 31 ffi ft J: 0 

— PjfciSJttkon-ns. u-ifft£-<f yr/vizm 
Xttfll 

h5A>( Hn75>15fl ml lz®!» S JR^Tfc: 
L-(-) 1 7 i -;Hf/l/7 S >-l. 18? Srftl 
ifc. ««*fciJt«* t »£L. .T:h.£jP3fiLT. 13 
^feHft3.16i *0JRLfc. -lOHttfrx?/- 

2.16i Srf§fc. i<Ottft<Oft*#*r«C 72. 70 %. 



£ifeffl2 

tt09 1 kR«fc. TH FjgffftfTL- (-) - 1 - 

%. H 6. 18%. N8.06%T&9. AiV#>8Ul2) 

LfcIt3£ffiC 76. 26 %. H6.41%. N8.09%fc& 
V^-SS-SL/c. ftttflMZXl? h;U : 2400- 
3200cd-«tfitJEV^*/U^4r xU- h OiRJR&tffc: . 
*;U^>-K(12)T-ti, 1 673cn-'tcKJRO*-?7tC 
OOHgJi. 1620cn-'tfiSfc >7 M. jtfiO# 

NMRWh*B, */U.-K>-BSfc 7 5 X<0 1 : 



BGS ¥2-254425 (19) 

H6.68%. Nil. 63 XT* 9 . a/UtfyKUJ fc 
7i-/Hf^7 5y*M : 1 Tffi#*fc4R£L 
fcltJtffiC72.09 %. H 6. 95%. Nil. 56 

3200ea->{C;fr/l'tf*i'U-ha<Igtf><i ) fu 
x&U) Tli. 1673ea- 1 fc©JR<7)* o*:C OO H 
SHU 1620ca-'f+56fc:i/7 h t . iS*S<0#££52 

i*flT'# 5 2. 95ppn fc* f-rt'Sfcl «fc SSUK. 6.74 
~7.50ppn K^x-tfxtfUfiJKS^Jb* k 1 

-7x-;nf/i^75y<o^tn'itj: s®iR£ 
I.SOppb 4cI2*>*:. ©iR5Siaoffi*fttli. 2 : 1 
bZc*). Ttmfttffrh<r>i}>v#yt$L/T 5 xtf> 1 : 
1 <0ii*g*<?Ii2Sft*:. ;ogw^ y- 

;Wtf <OAoax ti. 420oa T'fc 9 . ttJSf btjlVX 

[a] d »i-15e-CJ>ofe ( C = 0. 5971 . Z<OM 
*4CHd-YAC x--fO1.06w<O3fc$-B3*tL. 512 



tf-CONa-DIXTOteftK [a ] d Ji + 0.97KT 
fcofc ( c = 0. 597). 

^WffiOX^ y-/U4"OAa»x 4j 355db 0 . 

*rjE-r&#vutfxfi8(l) o^-ntit^T 5 BB ffi& 
-YAG x— tf<O1.06M<O36S-5HStL. 352S5Hgiifc 
1.8 fc^&g^L*:. 
3St6W3~l 2 

V*TWT<?>fl2 tCjfcktf)*:. 
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HUB ¥2-254425 (20) 



j§ 2 



Biao. 


/ ✓ 


m a 

(V) 




mas. 

L « J D 


A max 
(nm) 


SHGffe 
v n it) n a ; 


3 


11 

PP A 


147 


C : 74.92 %. H : 6.14%. N : 8.77 % 


-2.01 


325 


1.2 


4 


2 

P P A 
r C/ A 


177 


C : 70. 69 %, H : 6. 67%, N : 12. 37 % 
Iw./l. lo/Oi M.b.Bo/6, IN.1Z. 4o/6; 


-0.33 


385 


0.4 


5 


9 

OCA 


136 


C : 69. 96 %, H: 6.04%. N : 8.61 % 
(C : 70. 34%, H : 6. 23%, N: 8.64%; 


-0. 88 


320 


0.3 


6 


10 
PEA 


164 


C: 72.82 %, H:5.98%, N: 9.58% 
(C : 74. 45 %,. H : 6. 26%, N : 9.65%) 


-0.73 


288 


0.1 


7 


13 
PEA 


149 


C : 70. 41 %. H : 6. 23%. N : 8. 62 % 
(C : 70. 34 %, H : 6. 23%. N : 8. 62 %) 


— 


285 


0.3 


8 


5 

rbA 


207 


C: 67. 74 %. H:6.12%, N: 7.94 % 
IC: 67. 77 %, H : 6. 27%, N: 7.91%; 


— 


333 


0.2 


9 


4 

PEA 


176 


C : 67. 79 %. H : 5.37%. N : 8.21 % 
(C: 67. 43 %. H : 5.37%. N: 8.28%) 




337 


0.3 


10 


8 

PEA 


154 


C: 63.31 %. H:4.78%. N : 12-25 % 
(C : 63. 70 %, H : 7. 94%. N : 12. 38 %) 


+2.35 


302 


0.1 


11 


23 
PEA 


175 


C : 71.90 %. H : 5.64%. N : 12.52 % 
(C: 72. 04 %. H:5.76%. N : 12. 61 %) 




358 


0.1 


12 . 


20 
PEA 


150 


C: 67. 90 %. H : 5.64%, N: 9.52% 
(C: 67. 58 %. H:5.68%. N: 9.85 %) 




320 


0.2 



PEA : L— {-) -yx.*f-ArT$y 



SEM1W13 

*J««4T»^ilfc*^#>'HM) 0. 67« fcf- 

SttOR-H -a -t7f/VIf/V7 S ^0.92 
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